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FIRST PRELIMINARY AMENDMENT 

Attention: DO/EO/US 
Box PCT 

Commissioner for Patents 
Washington, D.C. 20231 

Sir: 

Preliminary to the examination of the above-identified national patent application 
submitted herewith, Apphcant requests entry of the following amendments. 



Abstract 

Please enter the abstract of the disclosure submitted as a separate paper herewith. 

In the Specification 

Please add the following paragraph to the description as follows: 

On page 1, after the title of the invention, please add the following section heading 

and accompanying paragraph: 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a U.S. national counterpart application of international application 
serial No. PCT/SEOO/01630 filed August 24, 2000, which claims priority to Swedish 
application serial no. 9903018-1 filed August 24, 1999. 

In the Claims 

Please amend claims 1-10 as follows: 

1 . (AMENDED) A locking device for a wire line core drill comprising an 
inner tube by means of which core samples are collected, and an outer tube connected to a 
drill bit, which locking device is applied in the rear end of the inner tube wherein the locking 
device comprises locking members so designed that, when the inner tube has been inserted 
into the outer tube and has assumed the correct position inside the outer tube for drilling, in 
one and the same movement it simultaneously effects mechanical locking of the inner tube in 
relation to the outer tube and mechanical release of a gripping means of an accompanying 
device connected to the inner tube. 

2. (AMENDED) A locking device as claimed in claim 1 wherein the 
locking device also comprises gripping means that, when the imier tube is to be retracted 
from the outer tube with the aid of a retriever device comprising gripping means, and said 
gripping means of the retriever device come into contact with the gripping means of the 
locking device, in one and the same movement, shall engage with the gripping means of the 
retriever device and simultaneously release the irmer tube from its locked position in relation 
to the outer tube. 
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3. (AMENDED) 



A locking device as claimed in claim 1 wherein said 



locking device comprises at least two forward protrusions directed radially outwards and at 
least two forward protrusions directed radially inwards, said forward outwardly directed 
protrusions being intended to achieve locking of the inner tube in relation to the outer tube 
and said forward inwardly directed protrusions being intended to firmly lock the gripping 
means of the accompanying device during insertion into the outer tube, and to release the 
gripping means of the accompanying device when the inner tube has assumed its correct 
position in the outer tube for drilling. 



comprises at least two parts, in that each of these parts comprises at least one of said 
protrusions, and in that each of said parts is joumalled pivotably in the inner tube in radial 
direction about a shaft situated between the gripping means of the locking device and its 
forward protrusions so that the forward protrusions can pivot outwards in radial direction at 
the same time as the gripping means of the locking device can pivot inwards, and vice versa, 
whereupon the forward outwardly directed protrusions effect locking of the inner tube in 
relation to the outer tube by pivoting outwards through openings arranged in the inner tube 
and engage with recesses arranged on the inside of the outer tube, at the same time as the 
forward inwardly directed protrusions also pivot outwards and mechanically release the 
gripping means of the accompanying device when the inner tube has assumed the correct 
position in the outer tube for drilling. 

5. (AMENDED) A locking device as claimed in claim 3 wherein, in 
order to achieve retraction of the inner tube, the gripping means of the retriever device forces 
the gripping means of the locking device to pivot outwards so that they engage with the 
gripping means of the retriever device, and the forward protrusions thus pivot inwards so that 
the forward protrusions disengage with said recesses in the outer tube and thus release the 
inner tube from its locked position in relation to the outer tube. 



4. (AMENDED) 



A locking device as claimed in claim 3 wherein it 
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6. (AMENDED) A locking device as claimed in claim 5 wherein the 
gripping means of the locking device comprise at least two rear protrusions directed radially 
inwards. 

7. (AMENDED) A locking device as claimed in claim 3 wherein said 
inner tube of the wire line core drill is provided with a valve for flushing medium, and in that 
said forward inwardly directed protrusions are designed to mechanically retain and 
mechanically release a gripping means connected to said valve, whereupon the valve is 
opened. 

8. (AMENDED) A locking device as claimed in claim 3 wherein said 
accompanying device is an insertion device for inserting an inner tube into an outer tube, 
which is provided with gripping means, and in that said forward inwardly directed protrasion 
are designed, in their inwardly pivoted position and during insertion of the inner tube into the 
outer tube, to be in engagement with the gripping means of said insertion device, and assume 
their outwardly pivoted position when the inner tube has assumed the correct position inside 
the outer tube for drilling, whereupon the locking device is disengaged from the gripping 
means of the insertion device, so that said means can be removed together with its insertion 
device. 

9. (AMENDED) A wire line core drill system comprising an inner tube 
by means of which core samples are collected, and an outer tube connected to a drill bit 
provided with a locking device as claimed in claim 1 . 

10. (AMENDED) A method for wire line core drilling using a wire line 
core drill comprising an inner tube by means of which core samples are collected, and an 
outer tube connected to a drill bit, which inner tube is provided with a locking device to 
position the inner tube in the correct position in the outer tube for drilling, and to firmly lock 
the inner tube to the outer tube in said correct position by means of first locking members, 
wherein the inner tube is inserted into the outer tube, whereupon said first locking members 
are in a retracted position and second locking members of the locking device mechanically 
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lock a gripping means of an accompanying device connected to the inner tube during 
insertion, until the inner tube has assumed the correct position in the outer tube, and when the 
inner tube has assumed the correct position inside the outer tube the locking device, in one 
and the same movement simultaneously effects mechanical locking of the inner tube to the 
outer tube and mechanical release of said gripping means of the accompanying device. 

Please add new claims 11-21 as follows: 

1 1 . (NEW) A locking device as claimed in claim 2 wherein said locking 
device comprises at least two forward protrusions directed radially outwards and at least two 
forward protrusions directed radially inwards, said forward outwardly directed protrusions 
being intended to achieve locking of the inner tube in relation to the outer tube and said 
forward inwardly directed protrusions being intended to firmly lock the gripping means of the 
accompanying device during insertion into the outer tube, and to release the gripping means 
of the accompanying device when the inner tube has assumed its correct position in the outer 
tube for drilling. 

12. (NEW) A locking device as claimed in claim 1 1 wherein it comprises 
at least two parts, in that each of these parts comprises at least one of said protmsions, and in 
that each of said parts is joumalled pivotably in the inner tube in radial direction about a shaft 
situated between the gripping means of the locking device and its forward protrusions so that 
the forward protrusions can pivot outwards in radial direction at the same time as the gripping 
means of the locking device can pivot inwards, and vice versa, whereupon the forward 
outwardly directed protrusions effect locking of the inner tube in relation to the outer tube by 
pivoting outwards through openings arranged in the inner tube and engage with recesses 
arranged on the inside of the outer tube, at the same time as the forward inwardly directed 
protrusions also pivot outwards and mechanically release the gripping means of the 
accompanying device when the irmer tube has assumed the correct position in the outer tube 
for drilling. 
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13. (NEW) A locking device as claimed in claim 4 wherein, in order to 
achieve retraction of the inner tube, the gripping means of the retriever device forces the 
gripping means of the locking device to pivot outwards so that they engage with the gripping 
means of the retriever device, and the forward protrusions thus pivot inwards so that the 
forward protrusions disengage with said recesses in the outer tube and thus release the inner 
tube from its locked position in relation to the outer tube. 

14. (NEW) A locking device as claimed in claim 1 1 wherein, in order to 
achieve retraction of the inner tube, the gripping means of the retriever device forces the 
gripping means of the locking device to pivot outwards so that they engage with the gripping 
means of the retriever device, and the forward protrusions thus pivot inwards so that the 
forward protrusions disengage with said recesses in the outer tube and thus release the inner 
tube from its locked position in relation to the outer tube. 

15. (NEW) A locking device as claimed in claim 12 wherein, in order to 
achieve retraction of the inner tube, the gripping means of the retriever device forces the 
gripping means of the locking device to pivot outwards so that they engage with the gripping 
means of the retriever device, and the forward protrusions thus pivot inwards so that the 
forward protrusions disengage with said recesses in the outer tube and thus release the inner 
tube from its locked position in relation to the outer tube, 

16. (NEW) A locking device as claimed in claim 13 wherein the gripping 
means of the locking device comprise at least two rear protmsions directed radially inwards. 

17. (NEW) A locking device as claimed in claim 14 wherein the gripping 
means of the locking device comprise at least two rear protrusions directed radially inwards. 

18. (NEW) A locking device as claimed in claim 1 5 wherein the gripping 
means of the locking device comprise at least two rear protmsions directed radially inwards. 
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19. (NEW) A locking device as claimed in claim 4 wherein said inner tube 
of the wire Une core drill is provided with a valve for flushing medium, and in that said 
forward inwardly directed protrusions are designed to mechanically retain and mechanically 
release a gripping means connected to said valve, whereupon the valve is opened. 

20. (NEW) A locking device as claimed in claim 5 wherein said inner tube 
of the wire Une core drill is provided with a valve for flushing medium, and in that said 
forward inwardly directed protrusions are designed to mechanically retain and mechanically 
release a gripping means connected to said valve, whereupon the valve is opened. 

21 . (NEW) A locking device as claimed in claim 6 wherein said inner tube 
of the wire line core drill is provided with a valve for flushing medium, and in that said 
forward inwardly directed protrusions are designed to mechanically retain and mechanically 
release a gripping means connected to said valve, whereupon the valve is opened. 
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REMARKS 

This Preliminary Amendment is being submitted to indicate the relationship of 
the subject U.S. national application to previously filed applications as required under 37 
C.F.R. 1.78, to delete multiply dependent claims, and to better conform the application to 
U.S. practice. 

No amendment is believed to go beyond the disclosure in the international 
application as originally filed. 

With the entry of the foregoing amendments, the apphcation is believed to be 
in condition for examination and allowance. Consideration of the claims, leading to their 
allowance and passage of the application to issuance, is respectfully requested. 

RespectfiiUy submitted. 




Atty. Reg. No. 27321 
Attomey for Applicant 

RDC/mje/427391 
Indianapolis, Indiana 46204 
(317) 231-7285 
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Appendix A 

Marked-Up Version of Replacement Paragraphfs) 



--CROSS-REFERENCE TO RELATED APPLICATIONS 

This application is a U.S. national counterpart application of international application 
serial No. PCT/SEOO/01630 filed August 24, 2000, which claims priority to Swedish 
application serial no. 9903018-1 filed August 24, 1999.- 



A ppendix B 
Marked-Up Version of Claim(s) 

1 . (AMENDED) A locking device for a wire line core drill comprising an 
inner tube [(2)] by means of which core samples are collected, and an outer tube [(1)] 
connected to a drill bit, which locking device is applied in the rear end of the inner tube [, 
characterized in that] wherein the locking device [(4)] comprises locking members [(7, 9)] so 
designed that, when the inner tube has been inserted into the outer tube and has assumed the 
correct position inside the outer tube for drilling, in one and the same movement it 
simultaneously effects mechanical locking of the inner tube [(2)] in relation to the outer tube 
[(1)] and mechanical release of a gripping means [(10; 25)] of an accompanying device [(5; 
26)] connected to the inner tube. 

2. (AMENDED) A locking device as claimed in claim 1 [, characterized 
in that] wherein the locking device also comprises gripping means [(1 1)] that, when the inner 
tube [(2)] is to be retracted from the outer tube [(1)] with the aid of a retriever device [(20)] 
comprising gripping means [(21)], and said gripping means of the retriever device come into 
contact with the gripping means [(1 1)] of the locking device, in one and the same movement, 
shall engage with the gripping means [(21)] of the retriever device and simultaneously release 
the inner tube [(2)] from its locked position in relation to the outer tube [(1)]. 

3. (AMENDED) A locking device as claimed in claim 1 [or claim 2, 
characterized in that] wherein said locking device comprises at least two forward protrusions 
[(7)] directed radially outwards and at least two forward protrusions [(9)] directed radially 
inwards, said forward outwardly directed protrusions [(7)] being intended to achieve locking 
of the inner tube [(2)] in relation to the outer tube [(1)] and said forward inwardly directed 
protrusions [(9)] being intended to firmly lock the gripping means [(10; 25)] of the 
accompanying device [(5; 26)] during insertion into the outer tube, and to release the gripping 
means [(10; 25)] of the accompanying device when the inner tube has assumed its correct 
position in the outer tube for drilling. 

4. (AMENDED) A locking device as claimed in claim 3 [, characterized 
in that] wherein it comprises at least two parts, in that each of these parts comprises at least 



one of said protrusions [(7, 9)], and in that each of said parts is joumalled pivotably in the 
inner tube [(2)] in radial direction about a shaft [(12)] situated between the gripping means 
[(11)] of the locking device and its forward protrusions [(7, 9)] so that the forward 
protrusions can pivot outwards in radial direction at the same time as the gripping means 
[(11)] of the locking device can pivot inwards, and vice versa, whereupon the forward 
outwardly directed protrusions [(7)] effect locking of the inner tube [(2)] in relation to the 
outer tube [(1)] by pivoting outwards through openings arranged in the inner tube and engage 
with recesses [(8)] arranged on the inside of the outer tube, at the same time as the forward 
inwardly directed protrusions [(9)] also pivot outwards and mechanically release the gripping 
means [(10; 25)] of the accompanying device [(5; 26)] when the inner tube has assumed the 
correct position in the outer tube for drilhng. 

5. (AMENDED) A locking device as claimed in claim 3 [or claim 4, 
characterized in that] wherein, in order to achieve retraction of the inner tube, the gripping 
means [(21)] of the retriever device [(20)] forces the gripping means [(11)] of the locking 
device to pivot outwards so that they engage with the gripping means of the retriever device, 
and the forward protrasions [(7, 9)] thus pivot inwards so that the forward protrusions [(7)] 
disengage with said recesses [(8)] in the outer tube and thus release the inner tube from its 
locked position in relation to the outer tube. 

6. (AMENDED) A locking device as claimed in claim 5 [, characterized 
in that] wherein the gripping means of the locking device comprise at least two rear 
protrusions [(11)] directed radially inwards. 

7. (AMENDED) A locking device as claimed in [any one of claims 3-6, 
characterized in that] claim 3 wherein said imier tube [(2)] of the wire line core drill is 
provided with a valve [(5)] for flushing medium, and in that said forward inwardly directed 
protrusions [(9)] are designed to mechanically retain and mechanically release a gripping 
means [(10)] connected to said valve, whereupon the valve is opened. 
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8. (AMENDED) A locking device as claimed in [any one of claims 3-6, 
characterized in that] claim 3 wherein said accompanying device is an insertion device [(26)] 
for inserting an inner tube [(2)] into an outer tube [(1)], which is provided with gripping 
means [(25)], and in that said forward inwardly directed protrusion [(9)] are designed, in their 
inwardly pivoted position and during insertion of the inner tube [(2)] into the outer tube [(1)], 
to be in engagement with the gripping means [(25)] of said insertion device, and assume their 
outwardly pivoted position when the inner tube has assumed the correct position inside the 
outer tube for drilling, whereupon the locking device is disengaged from the gripping means 
[(25)] of the insertion device, so that said means can be removed together with its insertion 
device, 

9. (AMENDED) A wire line core drill system comprising an inner tube 
[(2)] by means of which core samples are collected, and an outer tube [(1)] connected to a 
drill bit [, characterized in that it is] provided with a locking device [(4)] as claimed in [any 
one of claims 1-8] claim 1 . 

10. (AMENDED) A method for wire line core drilling using a wire line 
core drill comprising an inner tube by means of which core samples are collected, and an 
outer tube connected to a drill bit, which inner tube is provided with a locking device to 
position the inner tube in the correct position in the outer tube for drilling, and to firmly lock 
the inner tube to the outer tube in said correct position by means of first locking members, 
[characterized in that] wherein the inner tube is inserted into the outer tube, whereupon said 
first locking members are in a retracted position and second locking members of the locking 
device mechanically lock a gripping means of an accompanying device connected to the inner 
tube during insertion, until the inner tube has assumed the correct position in the outer tube, 
and when the inner tube has assumed the conect position inside the outer tube the locking 
device, in one and the same movement simultaneously effects mechanical locking of the 
inner tube to the outer tube and mechanical release of said gripping means of the 
accompanying device. 



ABSTRACT OF THE DISCLOSURE 

The present invention relates to a locking device (4) for a wire line core 
drilling system comprising an inner tube (2) by means of which core samples are collected, 
and an outer tube (1) comiected to a drill bit, which locking device is applied in the rear end 
of the inner tube. The locking device (4) comprises locking members (7, 9) so designed that, 
when the inner tube has been inserted into the outer tube and has assumed the correct position 
inside the outer tube for drilling, in one and the same movement it simultaneously effects 
mechanical locking of the inner tube (2) in relation to the outer tube (1) and release of a 
gripping means (10; 25) of an accompanying device (5; 26) connected to the inner tube. 
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wo 01/14689 PCT/SEOO/01630 

A LOCKING DEVICE FOR A WIRE LINE CORE DRILLING SYSTEM, A WIRE 
LINE SYSTEM INCLUDING SAID DEVICE AND A METHOD FOR CORE 
DRILLING 

The present invention relates to a locking device for a wire line core drilling 
system in accordance with the preamble to claim 1 , a wire line core drilling system 
including a locking device in accordance with the preamble to claim 9, and a meth- 
od of wire line core drilling in accordance with the preamble to claim 10. 

When performing exploratory drilling to collect rock samples from depths 
of from several hundred to a couple of thousand meters, double core tubes are 
used having an inner and an outer tube. The sample is collected in the inner tube, 
which usually has a length of a few meters. When the inner tube is full this is usu- 
ally detected by means of a manometer or the like that measures the flushing wa- 
ter pressure in the core tube. A retriever device suspended on a wire is lowered 
into the tube for retracting the inner tube with the sample, said retriever device 
comprising a gripping means in the fomn of a claw or "spear head" arranged to en- 
gage with a gripping means arranged on/in the upper end of the inner tube. When 
the wire is then tautened the inner tube is disengaged from the outer tube, and the 
inner tube with the sample can be hoisted up. Conversely, the claw and gripping 
means on the inner tube can be used to lower a new inner tube. Equipment of this 
type is generally known as a wire line system. 

When a new inner tube is inserted it is important to be able to ascertain 
that the inner tube really has reached right down to the bottom and has assumed 
its correct position for drilling, before drilling is commenced. Ascertainment that the 
tube cannot no longer move, but is firmly held is generally taken as an indication 
that the inner tube has reached its correct position. According to known technol- 
ogy, therefore, the gripping means is often designed to be combined with some 
type of locking member that firmly locks the inner tube in relation to the outer tube 
when the inner tube has reached the correct position. This locking member usually 
consists of a hook-like device, preferably spring-loaded, a locking claw or latch 
that engages with recesses or shoulders arranged in the inside of the outer tube. 
Actual insertion of the inner tube is usually performed by the inner tube being 
"pumped" along inside the drill string with the aid of water, and/or lowered with the 
aid of the force of gravity. In the case or horizontal, or substantially horizontal 
holes the tube must be pumped along. When the inner tube is firmly in place the 
water pressure will increase to such an extent that a valve arranged for flushing 
medium in the inner tube is released. 

One problem with such known arrangements is that when the inner tube is 
inserted into the drill string, it sometimes catches before it has reached the conrect 
position for drilling. With designs currently in use the increase in water pressure 
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then occurring will release the flushing valve before the inner tube has reached its 
correct position and. in the worst case, drilling will be commenced. This primarily 
entails a disadvantage from the financial point of view since the drilling will be into 
thin air. The same thing may naturally occur when a tube that has been lowered by 
5 the force of gravity gets caught and drilling is commenced since it is assumed that 
the inner tube has reached the correct position for drilling. There is also a risk of 
the core at the bottom being destroyed. 

When the inner tube is full and shall be retracted the locking means in the 
form of locking claws or latches retaining the inner tube in the outer tube must be 
10 disengaged from the outer tube. This is usually achieved by the retractor claw en- 
gaging with the gripping means connected to the locking device, the latches of 
which then being drawn in against the action of the spring force that is pressing 
them outwards to achieve locking against the outer tube. A certain reaction force is 
thus necessary in the system in order to overcome the spring force, which also in- 
15 creases the friction at the point where the latches hook into the outer tube. Cur- 
rently the most usual known device for achieving this comprises a sleeve that 
contributes to compressing the latches from below so that they are released from 
the recesses, shoulders, or the like of the outer tube. Other devices used to a- 
chieve this are described, for instance, in US patent specification 4,834,198 and 
20 Swedish patent No. 320 941 . The latter particularly reveals the drawback that 
gripping means and locking member are only engaged at one point, which natu- 
rally easily leads to load imbalances and problems associated therewith. Due to 
the design of the known devices, as the placing of the springs and the various 
gripping and locking members, however, the problem sometimes arises that the 
25 locking member is not released from its engagement with the outer tube, remain- 
ing caught there and preventing the inner tube from being retracted with the core 
sample. This may result in extensive standstill costs, as well as other costs. In fact, 
the complete drill string must then be taken up and the wire must be cut in every 
joint of the drill string. This is extremely time-consuming and expensive. 
30 The primary object of the present invention is to remedy the problems de- 

scribed above by means of a single device. 

The object of the invention is achieved by means of a locking device as 
defined in the characterizing part of claim 1. a wire line core drilling system as de- 
scribed in the characterizing part of claim 9, and a method as described in the cha- 
35 racterizing part of claim 10. 

In accordance with the present invention, thus, a locking device for an in- 
ner tube comprises locking members so designed that, when the inner tube has 
been inserted into the outer tube and has assumed the correct position inside the 
outer tube for drilling, in one and the same movement it simultaneously effects 
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mechanical locking of the inner tube in relation to the outer tube and mechanical 
release of a gripping means of an accompanying device connected to the inner 
tube. The invention thus offers the advantages that the accompanying device is 
not released until the inner tube has assumed the correct position inside the outer 
5 tube for drilling. This is particularly advantageous if, for instance, the accompany- 
ing device comprises a valve for flushing medium, which Is usual as described 
above. When the valve is released, this is achieved mechanically with the aid of 
the locking device in accordance with the invention. Thus, it is not released as a 
result of any pressure increase, and the risks entailed with previously known pres- 
10 sure-released arrangements, e.g. that the valve is released when the tube 

catches, are therefore eliminated. The locking device in accordance with the in- 
vention also has the advantage that it can be used together with an accompanying 
device consisting of an insertion device for inserting an inner tube into an outer 
tube in a dry drill hole. A corresponding method Is defined in claim 10. 
15 Preferably, the locking device in accordance with the invention also com- 

prises gripping means which, when the inner tube Is to be withdrawn from the 
outer tube with the aid of a retriever device comprising gripping means, and said 
gripping means of the retriever device come into contact with the gripping means 
of the locking device, in one and the same movement engage with the gripping 
20 means of the retriever device and simultaneously release the inner tube from its 
locked position in relation to the outer tube. The invention thus reveals the addi- 
tional advantage that the locking device and catch are disengaged from each 
other at the same time as the inner tube is released from being locked in relation 
to the outer tube. 

25 The present invention thus offers the important advantage of being able to 

fulfil both the functions described, and also of being able to be used both together 
with a flushing valve and in a dry drill hole. It constitutes a more reliable, simpler 
and more economic solution than has been available through known technology. 

In accordance with a particularly preferred embodiment the locking device 

30 comprises at least two parts, each of which is journalled pivotably in the inner tube 
in radial direction about a shaft situated between rear protrusions and fonward pro- 
trusions on respective parts. It is these protrusions that act as means for firmly 
locking the inner tube in relation to the outer tube, engage with gripping means on 
the retriever device and also firmly lock or release the accompanying device. 

35 These protrusions and other components of the invention will be described in the 
following detailed description with reference to the drawings. 

The invention also relates to a wire line core drill system including such a 
locking device, as defined in claim 9. 

Additional features and advantages are revealed in the dependent claims. 
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The invention will now be described in detail with reference to the accom- 
panying drawings, illustrating a non-limiting embodiment of the invention by way of 
example, in which: 

Figure 1 shows a longitudinal section through a drill string provided with a 
5 locking device in accordance with the present invention, upon inser- 

tion of an inner tube, 
Figure 2 shows a longitudinal section through a drill string provided with a 
locking device in accordance with the present invention, where the 
inner tube has assumed its correct position for drilling, and the flush- 
10 ing valve has been released, 

Figure 3 shows a longitudinal section through a drill string provided with a 
locking device in accordance with the present invention, and illus- 
trates how a retriever device is inserted into the locking device, and 
Figure 4 shows a longitudinal section through drill string provided with a lock- 
j5 ing device in accordance with the present invention, where the inner 

tube is inserted into a dry drill hole. 
The drill string in Figure 1 thus comprises an outer tube 1 connected to a 
drill bit, and an inner tube 2, by means of which core samples are collected. Drill- 
ing is performed towards the right in the drawing, this being designated the for- 
20 ward direction. A locking device 4 is an-anged in the rear part of the inner tube. A 
valve 5 for flushing medium is also arranged in the rear part of the inner tube. This 
valve may preferably be of the type that is the subject of the applicant's own 
Swedish patent application, filed simultaneously with the present patent applica- 
tion. The flushing medium is generally water. When drilling in downward direction, 
25 the inner tube is usually inserted in the drill string by simply dropping it inside the 
drill string so that it falls by force of gravity until it reaches the correct position in- 
side the outer tube for drilling. When this method cannot be used. e.g. when drill- 
ing substantially in horizontal direction or at various upward angles, the inner tube 
is pumped along inside the drill string with the aid of flushing medium, preferably 
30 water. Figure 1 illustrates the position when the inner tube has just reached the 

correct position for drilling but has not yet been locked in relation to the outer tube. 

In accordance with the embodiment illustrated by way of example, the 
locking device comprises two parts or halves, and each of these parts comprises 
two foHA/ard protrusions 7, preferably with hook-like shape, directed radially out- 
35 wards, which are designed to engage with recesses 8 arranged on the inside of 
the outer tube. These fonward protrusions 7 may be compared with the latches on 
previously known devices. The locking device is also provided with forward protru- 
sions 9 directed radially inwards and designed to engage with a gripping means 10 
connected to the movable part of the valve 5. The protrusions 9 may also be used 
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to engage with a gripping means in an device for inserting an inner tube into a dry 
drill hole, as deschbed below in conjunction with Figure 4. Finally the locking de- 
vice is also provided with rear protrusions 1 1 , preferably with hook-like shape, di- 
rected radially inwards. These protrusions 11 are designed to engage with gripping 
5 means of a retriever device, as will be described in detail below with reference to 
Figure 3. 

The two parts of the locking device are spring-loaded and pivotably jour- 
nalled in the inner tube about shafts 12 situated between the rear protrusions and 
the forward protrusions. The locking device can thus pivot in substantially radial di- 

10 rection, against the action of two springs 13. preferably wire springs. Each part can 
therefore be compared to a two-pronged lever. 

When the inner tube with the locking device is inserted into the outer tube 
the forward, the outwardly directed protrusions 7 assume a retracted or compress- 
ed position and slide along the inside of the drill string. When the inner tube reach- 

15 es the correct position inside the outer tube for drilling, as illustrated in Figure 1, 
the protrusions 7 will be opposite the recesses 8 arranged in the outer tube and, 
thanks to the springs 13, can spring out and into abutment with the outer tube. The 
inner tube will thus be firmly held in relation to the outer tube. This state, with re- 
bounded springs, is illustrated in Figure 2. The recesses 8 in the outer tube are 

20 shaped with a shoulder or stop 14. against which the hook-shaped part of the pro- 
trusion can abut, thus preventing the inner tube from being withdrawn from the 
outer tube. 

When the protrusions 7 and the entire portion of the locking device in front 
of the shafts 12 is permitted to rebound, the protrusions 9 will also move radially 

25 outwards so that the gripping means 10 connected to the movable part of the 
valve is released, and the valve 5 is thus also released. The movable part of the 
valve will therefore move, so that the valve is opened and flushing medium can 
flow freely into the inner tube. This is clear from Figure 2. 

Figure 3 illustrates how the locking device 4 functions when the inner tube 

30 is to be withdrawn, A retriever device 20, provided at the front with a gripping 

means 21 , a spearhead, is inserted into the drill string. The gripping means 21 of 
the retriever device is so designed that, when it reaches the rear end of the locking 
device 4, it penetrates between the rear protrusions 11. pushing them apart, i.e. 
forcing them radially outwards against the action of the springs 13. The forward, 

35 outwardly directed protrusions 7 are thus moved radially inwards and become dis- 
engaged from the recesses 8 in the outer tube. The inner tube is now freely mov- 
able in axial direction. The gripping means 21 is inserted between the hook- 
shaped protrusions 1 1 , so far that it engages therewith by abutting the hooks and 
is locked thereby. The inner tube can thus be freely removed from the outer tube 
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by pulling the retriever device out. The valve 5 remains open throughout the with- 
drawal process, which is an advantage from the pressure aspect. 

Finally, Figure 4 illustrates how the locking device 4 can also be used 
when inserting an inner tube into a dry drill hole. The forward, inwardly directed 
5 protrusions 9 which are used in Figures 1 and 2 to keep the gripping means 10 
joined to the valve, are instead used here to grip around a gripping means 25 con- 
nected to a device 26 for insertion of an inner tube. Figure 4 illustrates how the in- 
ner tube is inserted, before it has reached the correct position for drilling, i.e. be- 
fore the protrusions 7 have arrived opposite the recesses 8 in the outer tube. The 

10 front portion of the locking device, with protrusions 7 and 9 is thus in its retracted 
position. When the inner tube comes to the position where the protrusions 7 are 
opposite the recesses 8, the front portion of the locking device will rebound in the 
same way as illustrated in Figure 2, the protrusions 7 and 9 thus moving radially 
outwards. The gripping means 25 of the insertion device will thus be released and 

15 the insertion device can be withdrawn from the tube while the inner tube is kept in 
place in the outer tube, as described earlier. 

The present invention is naturally not limited to the embodiment illustrated. 
It may be varied in many feasible ways within the scope of the appended claims. 
The number of parts may be varied, for instance, as well as the number of protru- 

20 sions. In the example illustrated, furthermore, the two parts are provided with indi- 
vidual springs and are thus completely independent of each other. However, this is 
not necessary for the inventive concept. 
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CLAIMS 

1 A locking device for a wire tine core drill comprising an inner tube (2) by 

nneans of which core samples are collected, and an outer tube (1) connected to a 
5 drill bit. which locking device is applied in the rear end of the inner tube, charac- 
terized in that the locking device (4) comprises locking members (7, 9) so design- 
ed that, when the inner tube has been inserted into the outer tube and has assum- 
ed the correct position inside the outer tube for drilling, in one and the same move- 
ment it simultaneously effects mechanical locking of the inner tube (2) in relation to 
10 the outer tube (1) and mechanical release of a gripping means (10; 25) of an ac- 
companying device (5; 26) connected to the inner tube. 

2. A locking device as claimed in claim 1 , characterized in that the locking 
device also comprises gripping means (11) that, when the inner tube (2) is to be 

15 retracted from the outer tube (1) with the aid of a retriever device (20) comprising 
gripping means (21), and said gripping means of the retriever device come into 
contact with the gripping means (11) of the locking device, in one and the same 
movement, shall engage with the gripping means (21) of the retriever device and 
simultaneously release the inner tube (2) from its locked position in relation to the 

20 outer tube (1). 

3. A locking device as claimed in claim 1 or claim 2, characterized in that 
said locking device comprises at least two forward protrusions (7) directed radially 
outwards and at least two forward protrusions (9) directed radially inwards, sard 

25 forward outwardly directed protrusions (7) being intended to achieve locking of the 
inner tube (2) in relation to the outer tube (1) and said forward inwardly directed 
protrusions (9) being intended to firmly lock the gripping means (10; 25) of the ac- 
companying device (5; 26) during insertion into the outer tube, and to release the 
gripping means (10; 25) of the accompanying device when the inner tube has as- 

30 sumed its correct position in the outer tube for drilling. 

4. A locking device as claimed in claim 3, characterized in that it comprises 
at least two parts, in that each of these parts comprises at least one of said protru- 
sions (7, 9), and in that each of said parts is journalled pivotably in the inner tube 

35 (2) in radial direction about a shaft (12) situated between the gripping means (11) 
of the locking device and its forward protrusions (7, 9) so that the forward protru- 
sions can pivot outwards in radial direction at the same time as the gripping means 
(1 1) of the locking device can pivot inwards, and vice versa, whereupon the for- 
ward outwardly directed protrusions (7) effect locking of the inner tube (2) in rela- 
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tion to the outer tube (1) by pivoting outwards through openings arranged in the 
inner tube and engage with recesses (8) arranged on the inside of the outer tube, 
at the same time as the forward inwardly directed protrusions (9) also pivot out- 
wards and mechanically release the gripping means (10; 25) of the accompanying 
5 device (5; 26) when the inner tube has assumed the correct position in the outer 
tube for drilling. 

5. A locking device as claimed in claim 3 or claim 4, characterized in that to 
achieve retraction of the inner tube, the gripping means (21) of the retriever device 

10 (20) forces the gripping means (1 1) of the locking device to pivot outwards so that 
they engage with the gripping means of the retriever device, and the fonward pro- 
trusions (7, 9) thus pivot inwards so that the forward protrusions (7) disengage 
with said recesses (8) in the outer tube and thus release the inner tube from its 
locked position in relation to the outer tube. 

15 

6. A locking device as claimed in claim 5, characterized in that the gripping 
means of the locking device comprise at least two rear protrusions (1 1) directed 
radially inwards. 

20 7. A locking device as claimed in any one of claims 3-6. characterized in 
that said inner tube (2) of the wire line core drill is provided with a valve (6) for 

flushing medium, and in that said forward inwardly directed protrusions (9) are de- 
signed to mechanically retain and mechanically release a gripping means (10) 
connected to said valve, whereupon the valve is opened. 

25 

8. A locking device as claimed in any one of claims 3-6. characterized in 
that said accompanying device is an insertion device (26) far inserting an inner 
tube (2) into an outer tube (1), which is provided with gripping means (25), and in 
that said forward inwardly directed protrusioni(9) are designed, in their inwardly 

30 pivoted position and during insertion of the inner tube (2) into the outer tube (1), to 
be in engagement with the gripping means (25) of said insertion device, and as- 
sume their outwardly pivoted position when the inner tube has assumed the cor- 
rect position inside the outer tube for drilling, whereupon the locking device is dis~ 
engaged from the gripping means (25) of the insertion device, so that said means 

35 can be removed together with its insertion device. 

9. A wire line core drill system comprising an inner tube (2) by means of 
which core samples are collected, and an outer tube (1) connected to a drill bit, 



wo 01/14689 9 PCT/SEOO/01630 

characterized in that it is provided with a locking device (4) as claimed in any one 
of claims 1-8. 

10. A method for wire line core drilling using a wire line core drill comprising an 
5 inner tube by means of which core samples are collected, and an outer tube con- 
nected to a drill bit, which inner tube is provided with a locking device to position 
the inner tube in the correct position in the outer tube for drilling, and to firmly lock 
the inner tube to the outer tube in said correct position by means of first locking 
members, characterized in that 
10 • the inner tube is inserted into the outer tube, whereupon said first locking mem- 
bers are in a retracted position and second locking members of the locking de- 
vice mechanically lock a gripping means of an accompanying device connected 
to the inner tube during insertion, until the inner tube has assumed the correct 
position in the outer tube, and 
15 • when the inner tube has assumed the correct position inside the outer tube the 
locking device, in one and the same movement simultaneously effects me- 
chanical locking of the inner tube to the outer tube and mechanical release of 
said gripping means of the accompanying device. 
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